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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
. Listing of Claims: 

1. (Cancelled) 

2. (Currently Amended) A method for generating a compressed and-orexpanded waveform 
from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and-or,expanded waveform; 

wherein in accordance with a first compression and expansion format, the step of 
generating at least one processed waveform from each frequency band-divided waveform further 
includes the steps of: 

receiving a plurality of opening and starting addresses, each opening and 
starting address designating a starting point of cycles that comprise the frequency band-divided 
waveform; 

receiving a plurality of position information elements, each position 
information element designating a particular cycle and address of the frequency band-divided 
waveform corresponding to each time point; 

reading out first waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address associated 
with the cycle corresponding to every other time point, and waveshaping the first waveform data 
with an envelope to form a first processed waveform; and 
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reading out second waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address associated 
with the cycle corresponding to every other time point that does not coincide with the reading out 
of the first waveform data, and waveshaping the second waveform data with the envelope to 
form a second processed waveform. 

3. (Original) A method as recited in claim 2, further including the step of repetitively 
reading out cycles within the first and second waveform data when a first interval between 
addresses designated by the plurality of position information elements is less than a second 
interval between addresses in the plurality of opening and starting addresses. 

\ 4. (Original) A method as recited in claim 2, further including the step of jump reading 

out cycles within the first and second waveform data when a first interval between addresses 
designated by the plurality of position information elements is greater than a second interval 
between addresses in the plurality of opening and starting addresses. 

5. (Currently Amended) A method for generating a compressed aftd-orexpanded waveform 
from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and-or expanded waveform; 

wherein the step of generating at least one processed waveform from each 
frequency band-divided waveform further includes the steps of: 
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receiving a plurality of position information elements, each position 
information element designating a different address of the frequency band-divided waveform 
corresponding to each time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 

reading out successive first waveform portions from the frequency band- 
divided waveform at the read-out speed at every other time point, each first waveform portion 
comprising waveform data starting at the address of the position information element 
corresponding to the time point, the successive first waveform portions comprising first read-out 
waveform data; 

reading out successive second waveform portions from the frequency 
band-divided waveform at the read-out speed at every other time point that does not coincide 
with the reading out of successive first waveform portions, each second waveform portion 
comprising waveform data starting at the address of the position information element 
corresponding to the time point, the successive second waveform portions comprising second 
read-out waveform data; 

waveshaping the first read-out waveform data with an envelope to form a 
first processed waveform; and 

waveshaping the second read-out waveform data with the envelope to 
form a second processed waveform. 

6. (Original) A method as recited in claim 5, further including the step of repetitively 
reading out first and second waveform portions when each read-out start point associated with 
each position information element is earlier in time than the time point corresponding to the 
position information element. 

7. (Original) A method as recited in claim 5, further including the step of jump reading 
out first and second waveform portions when each read-out start point associated with each 
position information element is later in time than the time point corresponding to the position 
information element. 
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8. (Currently Amended) A method for generating a compressed and-or expanded waveform 
from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed aftd-onexpanded waveform; 

wherein the step of generating at least one processed waveform from each 
frequency band-divided waveform further includes the steps of: 

receiving a plurality of mark addresses that designate a starting point at 
zero crossings delimiting locations of waveform segments of the frequency band-divided 
waveform; 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform corresponding to each 
time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 

reading out portions of at least one waveform segment at the read-out 
speed at every time point of the frequency band-divided waveform, the portions of at least one 
waveform segment comprising waveform data starting at the mark address associated with the 
waveform segment corresponding to the time point and ending with a mark address 
correspon ding to a subsequent time point : and 

sequencing consecutive portions of at least one waveform segment to 
generate a processed waveform from the frequency band-divided waveform. 
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9. (Original) A method as recited in claim 8, further including the step of repetitively 
reading out portions of at least one waveform segment when a first interval between addresses 
designated by the plurality of position information elements is less than a second interval 
between addresses in the plurality of mark addresses. 

1 0. (Original) A method as recited in claim 8, further including the step of jump reading 
out portions of at least one waveform segment when a first interval between addresses designated 
by the plurality of position information elements is greater than a second interval between 
addresses in the plurality of mark addresses. 

11. (Cancelled) 

12. (Currently Amended) A method for generating a compressed aftd-onexpanded waveform 
from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed aftd-or expanded waveform; and 

compressing or expanding each processed waveform by an identical amount of 

time; 

wherein the step of frequency band-dividing the original waveform data further 
including the steps of: 

sampling the original waveform data at a sampling frequency F s ; and 
dividing the original waveform data into N frequency band-divided 
waveforms, wherein the Mth frequency band-divided waveform, where M is an integer varying 
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from one to N, is sampled at a sampling frequency equal to Fs divided by 2 (M " 1) , and has a 
frequency band ranging from Fs divided by 2 (M+1) to F$ divided by 2 (M) . 

13. (Currently Amended) A method as recited in claim 12, the step of superimposing a 
plurality of processed waveforms comprising the steps of: 

filtering at least one of the N processed waveforms generated from the N 
frequency band-divided waveforms according to the frequency band of the frequency band- 
divided waveform associated with each processed waveform; and 

summing the N processed waveforms to form the compressed and-gr 

expanded waveforms. 

14. (Original) A method as recited in claim 13, the step of frequency band-dividing the 
original waveform data further including the steps of: 

dividing the original waveform data into three frequency band-divided 

waveforms; 

generating at least one processed waveform from the first frequency band-divided 
waveform in accordance with a second compression and expansion format comprising the steps 
of 

receiving a plurality of position information elements, each position 
information element designating a different address of the frequency band-divided 
waveform corresponding to each time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 

reading out successive first waveform portions from the frequency band- 
divided waveform at the read-out speed at every other time point, each first waveform 
portion comprising waveform data starting at the address of the position information 
element corresponding to the time point, the successive first waveform portions 
comprising first read-out waveform data, 

reading out successive second waveform portions from the frequency 
band-divided waveform at the read-out speed at every other time point that does not 
coincide with the reading out of successive first waveform portions, each second 
waveform portion comprising waveform data starting at the address of the position 
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information element corresponding to the time point, the successive second waveform 
portions comprising second read-out waveform data, 

waveshaping the first read-out waveform data with an envelope to form a 
first processed waveform, and 

waveshaping the second read-out waveform data with the envelope to 
form a second processed waveform; and 

generating at least one processed waveform from the second and third frequency 
band-divided waveforms in accordance with a third compression and expansion format 
comprising the steps of 

receiving a plurality of mark addresses that designate a starting point at 
zero-crossings of waveform segments of the frequency band-divided waveform, 
receiving a plurality of position information elements indicating a 
; particular waveform segment of the frequency band-divided waveform corresponding to 

each time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 
reading out portions of at least one waveform segment at the read-out 
speed at every time point of the frequency band-divided waveform, the portions of at least 
one waveform segment comprising waveform data starting at the mark address associated 
with the waveform segment corresponding to the time point, and 

sequencing consecutive portions of at least one waveform segment to 
generate a processed waveform from the frequency band-divided waveform. 

15. (Currently Amended) A method as recited in claim 14, the step of superimposing a 
plurality of processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from 
the third frequency band-divided waveform according to the sampling frequency associated with 
the second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 
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summing the third intermediate processed waveform with the at least one 
processed waveform generated from the second frequency band-divided waveform to generate a 
second intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed 
waveform according to the sampling frequency associated with the first frequency band-divided 
waveform and frequency band associated with the second and third frequency band-divided 
waveforms to generate a first intermediate processed waveform; and 

summing the first intermediate processed waveform with the at least one 
processed waveform generated from the first frequency band-divided waveform to form the 
compressed ami-or expanded waveform. 

16. (Cancelled) 

1 7. (Currently Amended) A method for generating a compressed aed-orexpanded waveform 
from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed aed-or expanded waveform; 

wherein the step of frequency band-dividing the original waveform data further 
including includes the steps of dividing the original waveform data into a plurality of frequency 
band-divided waveforms, each frequency band-divided waveform having a plurality of frequency 
band waveform components; 

receiving a plurality of mark addresses that designate a starting p oint at 
delimiting locations of waveform segments of the frequency band-divided waveform: 
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receiving a plurality of position information elements indi cating a 



particular waveform segment of the freq uenc y ban d-divide d waveform corres ponding to each 
time point: 



speed at every time point of th e freq uency band-divided waveform, the portions of at least one 
waveform segment com prising waveform data starting at the mark address associated with the 
wavefonn segment corresponding to the time point and ending with a mark address 
corresponding to a subsequent time point; and 



from the plurality of frequency band-divided waveforms according to a frequency band of the 
frequency band-divided waveform associated with each processed waveform; and 

summing the processed waveforms to form the compressed and-^r 

expanded waveforms. 

18. (Currently Amended) A method for gener ating a compressed o r ex pande d waveform 
from original waveform data, the method comp rising the steps of: 

frequency band-dividing the original waveform data to produce a plu rality of 
frequency band-divided waveforms: 

receiving position data including a pl urality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time p oint: 



receivin g pitch data indicati ng a read-o ut s peed of the waveform portions: 
reading out portions of at least one waveform segment at the read-out 
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generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at le ast one compression and expan sion format: and 

superimposing a plurality of processed waveforms generated fro m all frequency 
band-divided waveforms to form the co mpressed or expanded waveform: 

wherein the st e p of frequency band-dividing the original waveform data further 
includes the steps o f dividin g the original waveform data into a plurality of frequency band- 
divided waveforms, each freq uency ba nd-divided waveform having a plurality of frequency band 
waveform components, A m e thod as recited in claim 17, the step of frequency band-dividing the 
original waveform data further including the steps of: 

dividing the original waveform data into three frequency band-divided 

waveforms; 

generating at least one processed waveform from the first and second frequency 
band-divided waveforms in accordance with a compression and expansion format comprising the 
steps of 

receiving a plurality of mark addresses that designate a starting point at 
zero-crossings of waveform segments of the frequency band-divided waveform, 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform corresponding to 
each time point, 

receiving pitch data indicating a read-out speed of the waveform portions, 
reading out portions of at least one waveform segment at the read-out 
speed at every time point of the frequency band-divided waveform, the portions of at least 
> one waveform segment comprising waveform data starting at the mark address associated 
with the waveform segment corresponding to the time point, and 

sequencing consecutive portions of at least one waveform segment to 
generate a processed waveform from the frequency band-divided waveform; and 

generating at least one processed waveform from the third frequency band-divided 
waveform in accordance with a compression and expansion format comprising the steps of 
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receiving a plurality of opening and starting addresses, each opening and 
starting address designating a starting point of cycles that comprise the frequency band- 
divided waveform, 

receiving a plurality of position information elements, each position 
information element designating a particular cycle and address of the frequency band- 
divided waveform corresponding to each time point, 

reading out first waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address 
associated with the cycle corresponding to every other time point, and waveshaping the 
first waveform data with an envelope to form a first processed waveform, and 

reading out second waveform data from the frequency band-divided 
waveform of at least two repeated cycles starting at the opening and starting address 
associated with the cycle corresponding to every other time point that does not coincide 
with the reading out of the first waveform data, and waveshaping the second waveform 
data with the envelope to form a second processed waveform^ 

wherein the s tep of su perimposin g a plurality of processed waveforms comprising 

the steps of: 

multiply ing each p rocessed waveform with a level-controllable time 

window: 

filtering at least one of the plura lity of processed wa veforms generated 
from the plurality o f frequency band-divided waveforms acc ordin g to a frequency band of the 
frequency band-divided waveform associated with each processed waveform: and 

summing the processed waveforms to form the compressed or expanded 

waveforms. 

19. ' (Currently Amended) A method as recited in claim 18, the step of superimposing a 
plurality of processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from the third 
frequency band-divided waveform according to the sampling frequency associated with the 
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second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 

summing the third intermediate processed waveform with the at least one 
processed waveform generated from the second frequency band-divided waveform to generate a 
second intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed waveform 
according to the sampling frequency associated with the first frequency band-divided waveform 
and frequency band associated with the second and third frequency band-divided waveforms to 
generate a first intermediate processed waveform; and 

summing the first intermediate processed waveform with the at least one 
processed waveform generated from the first frequency band-divided waveform to form the 
compressed aftd-or expanded waveform. 

20. (Original) A method as recited in claim 19, the step of superimposing a plurality of 
processed waveforms further including the step of establishing the time windows to produce 
cross-fading. 



21.-22. (Cancelled) 



23. (Currently Amended) A waveform compression and expansion apparatus for 
compressing and-or expanding a plurality of frequency band-divided waveforms generated from 
an original waveform, the plurality of frequency band-divided waveforms comprising waveform 
components of a plurality of frequency bands, the apparatus comprising: 

compression and expansion means with which the plurality of frequency band- 
divided waveforms are apportioned to at least two kinds of formats during compression and s£ 
least two kinds of formats during expansion formats and each of the plurality of frequency band- 
divided waveforms are compressed aad-oLexpanded in a direction of a temporal axis by an 
identical amount; and 

a superimposing means in which, by superimposing the plurality of compressed 
and-or expanded frequency band-divided waveforms, an original waveform that has been 
compressed or expanded in the direction of the temporal axis is formed. 
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24. (Currently Amended) An apparatus as recited in claim 23, wherein the compression and 
expansion means executes compression and expansion processing with a processing period that 
is as long as the frequency band-divided waveform which possesses the waveform component of 
a frequency band in the plurality of frequency band-divided waveforms, and forms compressed 
and-orexpanded waveforms that correspond to the frequency band-divided waveforms. 

25. (Currently Amended) A waveform compression and expansion apparatus for 
compressing and-oiiexpanding a plurality of temporally divided waveforms, comprising: 

a processing format specification means in which on e compression and expansion 
processing format from a plurality of mutually a diff e rent plurality of compression and e xpansion 
processing formats is specified for each of the plurality of temporally divided waveforms during 
com pression and a plurality of p rocessi ng formats is specified for each of the plurality of 
temporally divided waveforms during expansion : and 

a compression and expansion means in which compression and expansion 
processing is performed on each temporally divided waveform to compress or expand the 
temporally divided waveform in a direction of a temporal axis according to the specified 
compression and expansion format. 

26. (New) The method of Claim 8, wherein the delimiting location is a zero-crossing. 

27. (New) The method of Claim 8, wherein the delimiting location is an energy peak. 

28. (New) The method of Claim 23, wherein the delimiting location is a zero-crossing. 

29. (New) The method of Claim 23, wherein the delimiting location is an energy peak. 

30. (New) The method of Claim 25, wherein the delimiting location is a zero-crossing. 
*3 1 . (New) The method of Claim 25, wherein the delimiting location is an energy peak. 

32. (New) The method of Claim 17, wherein the delimiting location is a zero-crossing. 

33. (New) The method of Claim 17, wherein the delimiting location is an energy peak. 
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